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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device in which terminal capacitance is made controllable. 
SOLUTION: In this semiconductor device, a transistor for 
electrostatic protection is formed in the vicinity of a pad, and 
the terminal capacitance of the semiconductor device is made 
controllable. A control means for controlling the potential of a 
well, in which the transistor for electrostatic protection is 
formed, is installed. The control means consists of a potential 
setting part 401 setting the potential of the well, in which the 
transistor for electrostatic protection is formed and a negative 
voltage generating part 40k as a power source of the potential 
setting part 401. 
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<z>SffiR^»fc, WESffiR^* AWE* 

t^ci^^tt^ W** l E*<0¥3M*R«. 

ir 5 m *« £«s £ # tp r. t £ «« £ + 5 jr 2 X 
l*3E<ROiMM*K« 0 

*i»ts- £ £4#» £ -r sit 2 zii4 ofarna^iE 

[!f**jf6] ifflE«teR5£ffl#*SRttfcft, d>fc< 
*Jg 2 7^ 4 Offinj&^E*«>¥*#S81£o 

^CT2J^±) i(7)Nf t^^h7y^^t^b^ 

ffriastt^— *ttWiafKi<z>m««ctttt*n, tuts 

*«jE|gfe»^«JlK^nr*5?) , (m-l) #g ( 2 s 
— btlt* m#gCDN^-t V^/L-oo b 5 <D y — 

xic$z*mM$th, ffnasaoteisrt:, BtjfBn#g(ON 
v*ynz> h7^^^o)Ki^-f mis 
itl»Nf + y^h7>^^wy-HM, ffi 

Esosre-s-si ^flsn?« w-r & r. t £ -r £ it * 2 
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I?, MfE««to— iHttWEJffi ^*«E{c«iK*ix, WIS 

(m-l) #g (2^m 

^n) ONfty^of-7>y^^F>^^- 

fflte«tt<Z>ffiifl|*, ftjfSn#gON^ 

2 TiM 6 <©faft)M£E«»¥aM*8«o 
[If^iIlO] ffiE«ttRS«tt, ffitft*, lfflON 

tt^;^7>y^^^^/£i ftiis^in:^— tttt 

MlEJSlOSJR^iSJtt^n, WEN? 1 * h7V 
^(c^iBt^ix, ftfrENf-v i/%)v<r> b y \si/7s&<r> K 

So 

IW*gil l] WESJ*fB ^-^^^i^, f 2^)11^ 
lTOEA«flEII*W^:©|JB^Rtf3tig:*ti: t^-X@^ 

5(? If»#«12] fflHEf 1 COmm^H 2 Olli rj, 

[ o o o 1 ] 

[Sg«^£-f a&tfi^IF] ^PJ^. ^gfi:^^ 
[ 0 0 0 2 ] 

hi (a) asoAAS^Sio- 

rtOiaKll g (O^Si:, P AD 1 d 
IS!! 1 e^^f^, ESD (El ectro stat 
5<9 ic Discharge) 5^ >7^^ A— ^-^-) 
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*?<d?- b^Mt. ^nh^mm-f 1 b {t^ 
[0003] m^m^t. max <**) m 

M I N (ft/h) *g*Srt*j&3f £fc 9 , ^^_h> MIN, M 
[0 0 0 4 ] *»#fs/^$:^U, »ft 

[0 0 0 5 ] 01 (a) 14, 

■?-A(7>sp*#ja;ig, hi (t>) ii, '*j/^-^2<d*shp 

5 0 ^ - 1 AOS^SiS*^, 3. 6- 

4. 4pf, />V^--^2O^A60«s^-^fi:^*S^, 
4. 1 — 4. 9pfifS 0 ^-^-^l^fAOS 
3. 4p f , /^^-^2CO^A(7)^ 
S*«£#, 4. 8pftfc5»*, /^^-^KDM 

£ + /^s^-s^rtoBaHi l gf3\ 
y^-^l rt<DBa*|i g J: 9*1^*, /^y^-^2<o* 

[0 0 0 6 ] £<©A#&Sfr£-*-5*fc:, Mitf, 4#^^ 
3 - 1 1 6 7 7 3 H 3 ic^-f £ 5 fr^aiW 

#ILT^P^t6o B3lc^-rj; A^PADi 
d, A^PAD2 1d^bESD^2 0c^t@^ 
la — T/u^Sai»2 0 bfcJ;oT*JIK2ft5i£*«c:*30# 
i2o i *Ritrt^, r.(7>^]#^ 20iin =l — 

[0 0 0 7 ] L£»U Z.(Dnh(D^m^, ft<50Jt5^H 
M, (PAD^t+ESDl 
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p f , *;ftfe<&*l*Ba*fc£*a*i. 5pf, il^f^ 
0. 5 p f T% ¥Mfc£&ft<offi*®*<n&Vr4 P f 

^w^-hS (W) IM'Xlctt^JU Xtf;*:*^*- 

[ooos] m 2 commit, i&m*) <vm 

waE»ft*^*Ba«b/jt«tix«^fe*^», * 

[0 0 0 9 ] JB4tOHje^W:, 

[0010] 

[0011] 

mumm^m-i, h7y^x^^M 

**<!0«ffiR««l5«:3tR-r53SiR^«i:^^* f? , WI3 

14 . lWffimteR3£» & i»t ^> ^3 «« * «S ^ *a tP r. 
5(7 R^[5i4. «fto«^o8iS:i«ltSCi:S:»«^t 



5 

^T-W«)-rs^<!:«:4#«^-r5t>OT**>f3, X. f 81 
WllEfllffiRSWtt, n (niiS»T*2^ 

f--ry^;K7)h7y^X^Oy"^il RiIlSA^ii^^ 
«5^*«KSnrd3*), (m- 1 ) #g ( 2 5 m S n ) CD 
N^-r^/KD h7>"^^© KWy^y- hirtt, 

fff fe^^L coffin tt, ffFlBn#g(ON^'t V^/U' 
*«5^*JBE*ixT*5l7 , (m-l) #g (2^m^n) 

ONf-Yy^K?) h =7 isi/*9<n Flutist b t 

m#iONfty^h7^^y^W 

r^oO, fifisif e^Nf t^^h7y^^^^- 

-*ttffllE«i<7>«««c«j|«$n, HtjfaN^-Y^^/u^ 
k vtc«BS$*u WiENf +y*/K^h7y^^ 

«<7>N^+ h 7 yy^^coy- H^^Lfcr. £ 
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[0012] x, ^Wi-**?****^^*-?^* 
7y^^w«sntt^!>i/^«Mii(iit5: 

[0013] 

[0014] z<om&, i9{OTtj:5(c, mzwmt 

OT-fcSc X, llO^fJ:^^ SUBSti9)»» 
4 1 1 13, Nchh7 y^^^ 7 6 0 v . 6 1 v , 62v 

[0015] x, mil {CTjk-tx 0 ^ iitstt^ 

«*M8 J ?-Hi:»g\ ESD^lc-Sc^SUBlfi 
£ «>Tffl«PC* 6 J: 5 Lit - t LTP 

60 Hie, ii 2{^fJ:^^ ^P#(clIt6^i{S 
Jtf 3&5, PAD 2d, PAD3d0^iF-0^>-7 p ^, PA 
D4d, P AD 5 d (Dti&^iTXDif fr — ^(D X 0 {C, y*Vu 

[0016] B 1 3{c^-T J: 9 ^J#ff-§-^^ 

f550m(^, ESDl^-lcOSUB ( •/zn;L-) 
$tlfcPAD50d^, ISIS (JJ?^^ V^I7^ir- 
m) 50e^UGND^f5 0g(«t^\ SS 
^ ^ (^yf^y^^^t-^) 51e?:frUSUBl 
tlIS5 0 1 £*tt$nT^5 PAD 5 1 d (C«JBc-T 
S«J:oT, fJfBE SD|^-(7)SUBit^ix.5 

[0017] Mf-, 114 Jr. 5 2 o^^#ff 

^M4 0m, 41mia^ SUBitM6 0 

l^aot, E SD^(7)y> y^y 3 y§il:illi 

[0018] 

5c? immm] ut^^ ^mm\z.-mo^^mwmmt^<Di^ 
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^ £ * £ * * «fe <z> A#0J t ^"f II T- 
wh7y^^6 0u^ttbn, *i*gf^* 
ffico h 6 o ujft^jasnr^s e^^s o q 

q ©«<fc*R^i-5«ttKsas4 o 1 1, mmmtiLWifc 
o i <ommT-hz>ikn l E£m±^4 o k 

x, fttriB«»^«:i o ott, Wla 
flMfcR^«4 0 1 =SrWJ»-rs§3»ft#»*t»4 0 m£-^ 

R5£«5 4 0 1 «t, **(7>iB^-l d-5d o^S^^iJ^-r 

Rj£WaMMS:Rttfe*u *J>fc< t fc— otf5SttR€«W 

«Sr*T-r5**ft$S«^*n, X, miB«ffiR«»4 
0 1 tt, fe$r[ 60wh N^-Yl'^/l' h 7 6 0 

viri^ftD, mia»tt 6 0 w «#miEj!B i ^maa 

GND^il^tl, flftiaN^-V ^/KZ> h 7 ^^1? 6 

BfJf3^^6 0 wcOf&#£i3, BM3N /KZ> h 

7>^^6 0v«)KK^*a*^ Mf IS N 

^ h 6 o v coy- hmte^ttjfe^i#ff-§-^ 

X> MlHWftR^asW:, fe#L6 0w£. n (nl^ 
6 1 v , 62v^>b/^, ffilElfitft 6 0 w CO— ftj 

3|54 0 k*d*J»$ttr*3»? , (m-l)#g (2<mS 
n) <^)Nf h^y^^</) K^^O'iy-h 

Nf+y*;uo h7V^^OFi/^y(:SiS^ix, bu 

El#|ONf h7Vy7^62v coy— ht 

miE«ja 5 fs-9-ntw4 o k r-*j»i-5 z t 

Omll 12 0>SSRGND£lMlBA«ff3§£*S4 0 k £ 

isi«S^fe* t? . fjfe^^te Oyit a-X@^6 0 x <t 
©*3Bt^SrfflfiS«;ttR^a$4 0 1 ©Nf^>^h7> 

6 0 v coy- h 5Cl«lBKLfc*ai#Slit36^$n, 
Htc, ffllBftl 2 ^-comtPIT* 

[0 0 19] £(T(C *«W*H(dl¥jHB«cRW-r5 0 493 
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40fW**Mt*fc5 6 PADidl: 

#J|£@{&1 aiE SDlf 1 c tfrT/l-^Umi bCT 
fic^Tl^, h7>^^^b/£?)E SD^l c 
l:f)StTl/^!)x;KDSUB{Clj:, SUBlWti 
(«ffiR^3B) 4 0 1^^X1/^0 ncoSUBm 

Mtl4 0ii;ii a#(l*M»4 0mi:, ftlfe 

[0 0 2 0 ] £ r.T\ ESD^^(?)SUBti3A^ft#t 

W1BE SD^lc OSUBSffiSrSE^S-erfc*^ 

|8|j:, BMEE SDgR^OBrffiH-CfcSo P- 
SUB50o{CDeepNwel 150p £^j#U n 
CODeepNwe 1 1 50p^CPwe 1 1 50q jfrffl 
^^iltl^o PtM50rtt, fifSSUBm-fi^# 
95 4 0 ll:a«$iir^§, Nc h h^v^^T r CO 
<?0 K V«5 50tli IS^S 1 b {z.^m^tl, Nchh7 

[0021] *38W<^A#W^>»3HDS:H 9 tco^ 

Tt^PJ-r^o H<z>J:5^, SUBtfi9f»4 0itt, 
Nch h7>^^6 Ov coy— MC#MKLTlr*5. S 
*l6 0 w^-^iiGNDC, X, N c h h 9 l/i/X? 6 

o voy-^ii*«£E«4*4 o k iz&*mm£ti. 

X, ^1tl6 0 wCOftil#fiW3\ N c h h 9 Vv 1 ^ ^ 6 0 v co 
J<? >'(C^^L•rv^^ 0 X, N c h h 7^^^ 6 0 

vff)Fl/^ll ESD^TrOSUBCM^ 
T. 5 0 q OStt^f t'^ 6«t 5 (C^oT^ 

6 0 HiJfBN chh7 6 0 v coy— h tt, ^^C6 

o k{:Sg^nr^5 0 

[0 0 2 2 ] ^{C, ^^§I^^Ift5MCo^T, 

LtSUB«tt9)i«4 0 1 ^ftjfSN c h h 7>^^ 
^ 6 0 v ir^m&Of^t^, N c h h 6 1 v , 6 

2 v SrKWcRtf , N c h h 7 6 1 v , 6 2 v 

coy-h^, #/rCO K ^(c«jg£^n, 3SKf*« 
«C4fot^6. Nchh7^^©»f^Sll R 

[002 3 ] #Nch h7y^^(OSUBM(i, 

c h h ^VS>;X^COy- hrjt . ^)#{f-§-^^^4 0 

t^v, */r<Dii*^(cio^r4B^-s*«*^f^i:^A> 



US UB«te#)#a5 4 0 1 Ott}^f^, #ES om^F 1 c 

4 o i -c, «-e sd^i c-5 c zmm-r zmmztt 

oWSo fitjfS^#{f -^££15 4 Om, BtjfSSUBmti: 

[ 0 0 2 4 ] fttC, |2^ijWU^7[) hifco^ 
T, il2Srffl^taHt5o PA 
D2d, PAD3dOCf»^/l-^2gg^ PAD 
4d, PADSd^Sf^^-^Sgg^ PAD1 

t?lMEi"6SA^H3feSi»'&, ftdlBP AD 2 d , PAD 
3dCO^O^/u-y2 g g, PAD4d, P A D 5 d 
«^<7)^/L-^3g g> PADld^f(7)^>-^ 
lggO*^-^Sl:, SUBlMf i4 1 1 , 4 
2 1, 4 0 1 £Rtf, BMB£Ou-:/2 g g, 3ggll 

-f-6C0T^#{f %m%M4 1 m£*^r£-£T t^o PA 
Dld^li, fflE^-7 p 2gg, 3gg«t^ 

9)IIIMS»4 0m, SUB«tt9)*»4 0 1 SrSUJc 

[ 0 0 2 5 ] BOftStt«4»4 0 ktt, 

OT\ ^©KttJifllfiKtt^K-rSo ftM, B9<*>»fMc 
oi^T, H4:*ItTtRSt5. HtJfE^#{f 4 

^0#^4 Olrt^Nch h 7 lsi/s\& 6 0 v 13 o f f 
U ESD^60u©SUBt&tl GNDtttlCft 
5o :<D#tMT-, *^Sft*J«t>Lfcv^»^tt, fiftlEt 
n.-X6 0 x &§JI0rf 5 £ , jfljfSN c h V 7 6 
Ov^onU Affiffi^SjEMJfcSo :<£>£:£>, ESD 

[0 0 2 6 1ft!:, U 9 £te*fc5K5££*lc-r*»-& 
t:o^r, Bl0*#»LTRflt5. SUBfflf 
»4 11 Ol&fm, 19(7)40 1 ^ftfl^HflfrX 1 , HUH5 
fc a — X6 0 x £r§JSH~5 Nchh^^^60 
v, 6lv, 62vi4onL, SUBfMf^4 1 1 
£>fctt*»Eli, (Nchh7^^6 1v 

tOilVT) -f- (Nch^y^^6 2v^)lIV 
T) ) 0 9<OSiH5SUB€: j K^ 3 Brfl5 4 0 1 tf>® 

[0 0 2 7 ] ftlC, ^P^CDf! 1 CD u-r T 0 Mlf^'jcD 

B i i triiWSo B9<7>»fE£i^# 

X\ ME«ltMMSIS4 0mrt<Ota-X60xi9 
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U W^fi^lST-t5 6 ft(C, ^2C0 
h«M'|o6#^. ii 2S:*BLTRBt 

So 

[ 0 0 2 8 ] ^>-yigg^^^4i4 0m, S 
UBtMM4 0 1«ll 0 9£P«tcfr5o ^ 
;t-y2gg\ 3gg^^f^4l4 1m ) SUBt 

^4 1mrt»^-X^»f5 < !: > SUBtttSlM4 
10 1 1, 421(^]ONchh7>y^^^onl, #ES 
Dif2c, 3 c, 4 c, 5 c CD V 7 l/is* $ is ^ ? is 
aVSil:, SUB1MI4 1 K 4 2 1T«L 

[0 0 2 9 ] (* 2 £>JM*ffil) 113 7^11 1 5 13, * 
*K«c«t>5***giiojB2 0A#«iJ*^-t-H"t?*>o 

-f5**<OttffiR^3B 7 0 a f , 71af, 7 2 a f 

£ , miattttK^as 7 o a f , 7 1 a f , 72af com 

70af, 71af, 72af £3!^ £ 3&> 

[0 0 3 0 ] X, lWl5«ffiR5£«5tt, Sfei6 0 w£, n 
(nlilf r*2^±) IBONff ^h7>"^^t 

^L^n, ^IfSl#gcoN5 L -Y>^yi-co h7>^^y 
-^f*WlBA«ffl6^«S{z:*tt$ tur*5 0 , (m- 1 ) 
30 #g (2^m^n) CD * i^/UCD V 7 > iS7> # CD F 
l^-f^H^hili m#g(7)Nf t^^Oh^y^/ 
**<Dy-;M£***8lE£;h,, HtjfSfe^6 0 wCDf« 
13, ftj|5n#@cDN^ Y^-^/^cD Y7^siss\$<T> Y \s 4 

nrt^^;K:«^«^ Hufai#g^>N^^ 

[ 0 0 3 1 ] frjo, m^lx^^(3, Nf ^y^/W h^V 
i&*ffi*So fttC. *|gSW«2(7)^M!l(:oi>r, II 

suBtttS)»» («ffi:K^aJ) 5 0 i ££}#ff 

^M5 0m^5 o ^#ff #*£*5 5 0 mrttt, E 
SD^l c CDSUB {C^^nfcP AD 5 0 d^rGN 
0 gfclEifc (/fyrr/^^'t-^) 50 e 

psmjE^^±-rss uBi^iiis o i {c«sw$n 

Tt^PADS 1 d£;PAD5 0 d (C@a*ft > > 



i « 



LI 

HBESD^l cOSUBlt^^Oii^ilSJ: 5fcfc 
otV^. SUBSffiW 5 0 1 p*3ii, N c h h ^> 
^^60v, 6 1 v & 2 WLffltrffy Lt, N c h h 7 ^ 

^^6 1 v oy-^S:WtaA«ffi«Sfe»4 0 k 

L, Nch F7 ^ 6 0 v CO K \s4 P AD 5 1 

i?J^^ 6 0 v(Z>y- htt VlCftflcSft, Nchh 

7^^^ 6 1 viT)^- hl^GNDCii^tl, HUtSN 
chh^y^^Ov, 61 v^SUB {^^.)V<ry 

mm #i»ihnc h h 7^*^ coy 

[0 0 3 2 ] ~<D\&&<DWjftK'O^X«LmirZ > t, $ft 
Lfc^fc-frtt, WIE/*y$ r -S'rtBaifc5 0 g £ P 
AD5 0di:l:ffi» (^yf^y^^^t-*) 50e 
tftatSrilCtot, fflrlEE SDlfl c^SUB 
»GNDf:/^, *^-»*tt*< PAD51 
dtPAD50d^, IBM (tfV-xV >^!7-<-V- 
#) 5 1 et«t5^ SMBE SD^l c CO S U B 

7y^^6 0v(Z>HlVT) ) tC#J&Lfc«H^fi£ 

[ 0 0 3 3 ] «l^)f 2«M^l©W^o 

UBMfl («ffiR2£3B) 6 0 113, ESDlil 
cO SUB A^M»4 0ki:, 

ff-§-3g£fM 0m, 4 lm^«i^ixr^5o SUB 
ItM6 0 1ll ESD^lct^SUB (C>^ 

[0 0 3 4 ] ^)mt^^±^4 Omf^Ot a-X&SOS? 
-f5^£{wj:0, SUBfflil60 1ll ESDI 
T-l c^SUBSrf^AIttl^RSL, ffJSBESDsd 

t»4lmrt©ta-XS:a»ft5i:, SUlBSUBtttt: 

m6oiii e sd^i c cosu&m.tiLzmtzm 

[0 0 3 5 ] 1 50^Tft#6fjlcRStS. 1! 

1511 Hi 4 <7}^#{f ^-|g&« 40 m, 4 1 m£ S U 

T\ NAND 7 O a c, 7 1 a c <> , OR70ad^ 
^>/<-^7 0z, 7 1z, 7 2 zOilij:, GNDC 

7 0 aet'|j:, -fy/<-^7 0 z^ttl^^Nch 
h7y^^70aa^-MCg^^, fj|S 7 0 z 
cDA>tif3, Pch h^y^^TOab^y-HcSI 
£iv, Nchh7 7 0 a a c7) y — ^ , K V> a V 

^^^Pch h7V^^^70a K 

:<^T'F7y^77- / /" h 7 0 a e Sr«^fe 
SrLt^S. 7 1 a e. 72aet)»M:^ot 
t s 5o SUB«ttfSMi7 1a ftt. Hl3tR«Lfc 
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50 1^|*:/jJoT^oI t SUBm&PMff57 
0 a f tt\ Stjfa 7 laf^Nchh Jl/isXf 6 1 v 

7 2 a f |*, Htjlfi7 lafCNch h7^^*l» 

[0 0 3 6 ] X, S?*«-IHS*«B4 Om, 4 lmiti 
EMl4 0kll !9T'lP^lfcMffIii4 0 

7(7 4 0m, 4 lm^(7)t a-XW^rl/£^#§, OR 7 
0 a dOHi^^ttt/^ , BijfS h7V^77-7 1 
ae^onb, E SDif ©SUBifeii, fijffi SUB 
ttli^ 7 1 a f TR^LfcflMt (Nch 
h7>^;*^6 1 vtf>WffiVT) ) tCfcSo NAND 7 
Oac, 7 1ac(^ai^(:(l rHj U"</^£tt* 
[>7^77-70ae, 7 2 a elio f f 
[ 0 0 3 7 ] X, §3»fS*58tW4 Ornf^W t: ^.-XCO 
^^^Dlrttl^, NAND7 0ac^^lfi(: 
ft f? , mjfB h V 7 T KOae^onl, ES 
20 D*^SUBttttt, BtJfSSUBmfePSt(5 7 0 a f 
T'i^lfc^ fcfcSo OR7 0ad, NA 

ND7 1 a cOfflACIl THj ^tL, IWIB 

h7^7r Klae, 7Zaelio£fi4 

[ 0 0 3 8 ] X, (WlB«I»fS*«fe«4 1 mrtcot :* - 
X<D^Sr^D^f bfc*^-, NAND 7 2 a c <0ffl 
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